BACKGROUND: In Switzerland, complementary medicine (CM) is officially recognised within the healthcare system and mainly practised in an integrative manner, in conjunction with conventional medicine. As in other countries, there is high demand for and use of CM with children. However, there has so far been no research into the attitude towards, training in and offer of CM among paediatricians in Switzerland. Our study addresses this gap by investigating these topics with an online survey of paediatricians in Switzerland.
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BACKGROUND: In Switzerland, complementary medicine (CM) is officially recognised within the healthcare system and mainly practised in an integrative manner, in conjunction with conventional medicine. As in other countries, there is high demand for and use of CM with children. However, there has so far been no research into the attitude towards, training in and offer of CM among paediatricians in Switzerland. Our study addresses this gap by investigating these topics with an online survey of paediatricians in Switzerland.
METHODS: We conducted a national online survey using a 19-item, self-reporting questionnaire among all ordinary and junior members of the Swiss Society of Paediatrics (SSP). A comparison of the study sample with the population of all paediatricians registered with the Swiss Medical Association (FMH) allowed an assessment of the survey's representativeness. The data analysis was performed on the overall group level as well as for predefined subgroups (e.g. sex, age, language, workplace and professional experience).
RESULTS: 1890 paediatricians were approached and 640, from all parts of Switzerland, responded to the survey (response rate 34%). Two thirds of respondents were female, were aged between 35 and 55 years, trained as paediatric generalist and worked in a practice. Apart from young paediatricians in training, the study sample was representative of all Swiss paediatricians. 23% had attended training in CM, most frequently in phytotherapy, homeopathy, acupuncture/traditional Chinese medicine (TCM) and anthroposophic medicine. 65% were interested in CM courses and training. 16% provide CM services to their patients and almost all paediatricians (97%) are asked by patients/parents about CM therapies. More than half of the responding paediatricians use CM for themselves or their families. 42% were willing to contribute to paediatric CM research.
Introduction
The term complementary medicine (CM) summarises all diagnostic, therapeutic and preventive methods that are used in conjunction with conventional Western medicine [1] . The blending of complementary and conventional strategies to include all appropriate therapies in a patientcentred fashion, with a focus on interprofessional collaboration, is described as "integrative medicine" [2, 3] . This integrative approach is gaining ever greater recognition worldwide. Integration is characteristic of how CM is practised by medical doctors in Switzerland, where the combination of conventional and complementary medicine is carried out by highly qualified medical specialists with additional training in CM.
Switzerland offers a unique opportunity to study integrative medicine because of its particular socio-political situation. The Swiss electorate has twice underlined its strong demand and support for CM within the population, including children [4] [5] [6] [7] . In referendums in 1994 and in 2009, it voted to have CM reimbursed by basic mandatory health insurance [8] . In June 2017, the Swiss health care authorities approved the -initially provisional -reimbursement of CM by basic health insurance for four CM methods. This final approval is without temporal limitation and applies to traditional Chinese medicine (TCM), anthroposophic medicine, homeopathy and phytotherapy (herbal medicine) [9] . Formal standardised training curricula for medical doctors are established for these four CM methods. The Swiss Institute for Postgraduate and Further Education in Medicine, SIWF [10] , is responsible for certification, which is Author contributions BMH designed the study and coordinated the whole project. JW established the connection to the Swiss Society of Paediatrics. BMH developed the questionnaire in collaboration with all other authors. UW designed the online version of the survey and collected the data. BMH and UW performed the analysis. BMH wrote the manuscript. All authors revised the manuscript and approved the final version of the manuscript as submitted. required to receive specific reimbursement for CM services.
Despite the increase in the acceptance and dissemination of CM in Switzerland, Swiss paediatricians' attitude to CM, i.e. their position and general opinion on CM, has not been investigated so far. Data on paediatrician attitudes exist from the USA [11] [12] [13] [14] , the Netherlands [15, 16] and Oman [17] . It is also unknown how many paediatricians in Switzerland have attended additional training in one or more CM methods. The register of the Swiss Medical Association (FMH) only provides information on the number of physicians specialised in paediatrics who have a federal CM certificate. This could, however, underestimate the actual number of paediatricians with additional CM training. This question can only be solved by asking the paediatricians directly.
The reported use of CM is generally high in paediatrics [18, 19] , particularly for children with chronic illnesses [20] . However, it is unknown whether CM services in the paediatric inpatient and outpatient sectors in Switzerland respond to this strong demand for CM for children. None of the studies investigating the supply of CM by physicians in Switzerland have included paediatrics [21] [22] [23] . The present study was therefore carried out to evaluate the attitude towards, training in and the offer of CM among paediatricians in Switzerland.
Material and methods
We conducted a national exploratory study among paediatricians in Switzerland using a structured, self-reporting, anonymous online survey. A questionnaire was developed by the authors based on surveys from similar studies [12, 13, 15] , taking into account the specific conditions in Switzerland. The online tool SurveyMonkey® was used to create and conduct the survey. Preliminary testing of the questionnaire by four paediatricians from different regions of Switzerland (two from a hospital setting and two from private practice) helped us to fine-tune the survey. The 19-question survey, provided in the three official languages of Switzerland (German [Appendix 1], French and Italian), addressed the following topics: demographic data; training in paediatrics, including subspecialty; training in CM (any CM courses, seminars or workshops attended by the paediatrician, including completed CM training with or without a federal certificate from the SIWF or equivalent); personal (use of CM by respondents themselves or within their own family) and professional (discussing CM with patients/parents/colleagues) experience with CM; provision of CM medical services (offering CM to their patients) and/or referral practice concerning CM; interest in information about and training in CM; and interest in research on CM. For each question on CM, a list of five types of CM was provided: acupuncture/TCM, anthroposophic medicine, homeopathy, neural therapy and phytotherapy. As there are also other forms of CM (without federal certificates from the SIWF) practised by physicians in Switzerland, respondents were given the opportunity to add additional CM methods (multiple answers were possible).
The board of the Swiss Society of Paediatrics (SSP), the national paediatric society and the professional organisation for all paediatricians in Switzerland, approved the study and agreed to use the SSP member list for the survey.
All ordinary SSP members (certified paediatricians) and junior SSP members (paediatricians in training) were included (n=1,890). Retired, extraordinary, corresponding and honorary members were not included. To ensure anonymity, members of the research group had no direct access to the list and the secretary of the SSP carried out the online dispatch of the survey. The ethics committee of the Canton of Vaud confirmed that no ethics committee approval was needed as we were performing an anonymous survey of medical professionals without investigating patient data or medical interventions.
A link to the online survey was sent by email in March 2017 and was followed by a reminder in April 2017. Reponses had to be returned by the end of May 2017. Participation was voluntary and anonymous. The time required to fill in the questionnaire was 5-10 minutes. Data analysis was based on all responses, even if some items were answered incompletely. An abstention was accepted as a response option. To obtain detailed insights into the paediatricians' attitudes towards CM, the analysis of the whole sample was followed by a predefined subgroup analysis according to sex (female vs. male), age (≤45 years vs. ≥46 years), language (German vs. French vs. Italian), workplace (hospital vs. practice), and professional experience (head of department vs. junior residents).
Descriptive statistics were used to summarise the responses to the individual questions and to present the results of the different subgroups. To assess the representativeness of the study sample, we descriptively compared the characteristics of the participating paediatricians to those of all paediatricians registered with the Swiss Medical Association (FMH) at the time of the study. We used the FMH registry because demographic data for all members of the SSP were not available. A difference of more than 50% was arbitrarily set as a meaningful divergence.
Results
Overall, 1890 members of the SSP were approached and 640 (34%) responded to the survey. The workplaces of the responding paediatricians were distributed over all parts of Switzerland ( fig. 1 ). Demographic details of the participants are shown in table 1, which also contains the data used to estimate representativeness. Compared to the population of paediatricians registered to the Swiss Medical Association (FMH), our study sample included more paediatricians <35 years, more in training and more working as junior residents, as well as a lower number of paediatricians >65 years of age. No other relevant differences were found.
Among participating paediatricians, 23% had attended training in CM, most frequently in phytotherapy (38%), homeopathy (36%), acupuncture/TCM (33%), anthroposophic medicine (16%) and hypnosis (9%). Only 8% had a federal certificate in one or more CM methods [overall 29 certificates: acupuncture/TCM (10), homeopathy (9), anthroposophic medicine (6), phytotherapy (3), neural therapy (1)]. Overall, 63% were interested in CM training and courses on CM issues.
Fifty-four percent of the respondents did not routinely ask their patients about their use of CM. Conversely, only 3% of paediatricians were never asked by their patients about CM therapies. Of the 97% who were being asked, 44% were asked seldom (< once a week), 43% sometimes (> once a week but < once a day), and 10% frequently (> once a day).
Eighty-four percent of responding paediatricians did not offer CM, for a variety of reasons: 66% indicated insufficient knowledge, 23% considered CM not to be meaningful/reasonable, and 11% stated that it is not possible to practise CM at their current workplace (e.g. hospital). Those paediatricians providing CM to their patients (16%) mentioned 27 different CM methods altogether. The forms of CM most frequently offered (multiple answers were Table 1 : Characteristics (percentage*) of paediatricians participating in the survey ("study sample") and of all paediatricians registered with the Swiss Medical Association (FMH) at the end of 2016 ("all paediatricians").
Characteristics
Study sample (n = 640)
All paediatricians (n = 1880) possible) were phytotherapy (42%), homeopathy (24%), acupuncture/TCM (9%), anthroposophic medicine (7%), osteopathy (3%), hypnosis (3%) and kinesiology (2%). More than half of the respondents (53%) sometimes (< once a month, 85%) or regularly (> once a month, 15%) referred patients to CM practitioners offering the following CM therapies (multiple answers possible): homeopathy (35%), acupuncture/TCM (24%), phytotherapy (11%), osteopathy (10%), anthroposophic medicine (8%), craniosacral therapy (2%), and neural therapy (2%).
More than half of the participating paediatricians reported using CM for themselves (58%) or their immediate families (51%) (table 2). 71% of respondents were in favour of an official Swiss working group for paediatric CM/integrative paediatrics, in line with the Section on Integrative Medicine of the American Academy of Pediatrics (AAP). Among these, 73% were in favour of the group being integrated within the SSP and 27% would prefer such a group to be independent of the SSP. Finally, 42% of the responding paediatricians were in favour of research projects in the field of paediatric complementary and integrative medicine, and declared their willingness to contribute to them.
Details of the subgroup analysis are shown in table 3. There were some important findings that merit further exploration. While there was no difference in training in CM among male and female paediatricians, female respondents provided CM services more often, referred more patients to CM providers, reported more personal and family use of CM, were much more interested in CM training and were more willing to contribute to paediatric CM research compared to male respondents. Younger paediatricians (≤45 years of age) had attended fewer CM trainings, offered less CM to their patients and referred fewer patients to CM providers. However, their interest in CM training and willingness to contribute to research was higher than that of older paediatricians (≥46 years of age). Paediatricians working in hospitals had less training in CM but reported equal interest in CM training. Paediatricians in private practices reported more personal and family use of CM and provided CM services to their patients more often. Paediatricians in both hospitals and private practices reported a similar level of demand for CM therapies by patients/parents. Junior residents were more interested in CM training and research, and indicated more personal use of CM. Junior residents reported also more frequently institutional barriers at their current workplace as being responsible for not offering CM. Concerning the language of the responding paediatricians, CM was offered more often by French and Italian-speaking paediatricians, even though they indicated less CM training. There were no differences in the personal and family use of CM among paediatricians between the three language groups. Finally, with the exception of the Italian-speaking subgroup, the majority were in favour of a working group for integrative paediatrics in Switzerland in all other subgroups.
Discussion
This is the first national survey on CM among paediatricians in Switzerland. While information on training and the offering of CM can be requested directly, attitudes towards CM are inferred from a combination of multiple parameters, such as interest in CM training and research, discussion about CM with patients, provision of CM services, practice regarding referral to CM providers, and especially, personal and family use of CM.
Nearly a quarter of paediatricians in Switzerland (23%) have attended training on CM, yet only 8% had acquired a federal SIWF certificate in one or more CM methods. This is below the rate for general practitioners in Switzerland, where 14% of physicians were qualified in at least one CM discipline [22] . It contrasts with the expressed high interest in CM training at paediatric congresses and seminars or as part of regular paediatric training programmes. Remarkably, this interest was declared by the majority of respondents in all subgroups, with the exception of male paediatricians. Yet even among them, 50% were interested in further CM training. In addition, this interest was equally high among those working in hospitals and in private practices, and is therefore not only an issue for the training of primary care physicians in an outpatient setting. These results are in line with those published previously, where paediatricians have expressed the need for more training in CM in different surveys, with rates between 50 and 88% [11] [12] [13] [14] . The positive attitude towards training in CM shown in our sample from Switzerland should be considered in the development of programmes for continuing medical education in paediatrics at undergraduate and postgraduate levels, as well as in the planning of future paediatric congresses. The formal integration of complementary medicine in the curricula of Swiss medical schools can be considered as an important step in this direction [24] .
The demand for and use of CM for children [3, 18, 19] is reflected indirectly in our study by the fact that almost all respondents (97%) were asked quite regularly by patients or their families about complementary therapies. Despite this strong demand, CM services are only provided by a minority of paediatricians in Switzerland (16%). This is above the rate of CM service offered by paediatricians (7%) [15] and youth health care physicians (9%) [16] in the Netherlands, but below the rate reported by the American Academy of Pediatrics (AAP) (30%) [13] . It is also lower than the general rate of CM service provision amongst general practitioners in Switzerland (30%) [22] . Refers patients to CM practitioners (n = 589) (n = 206) (n = 373) (n = 312) (n = 276) (n = 187) (n = 374) (n = 398) (n = 179) (n = 29) (n = 34) (n = 57) Self-use of CM (n = 599) (n = 211) (n = 380) (n = 318) (n = 280) (n = 190) (n = 370) (n = 391) (n = 179) (n = 29) (n = 34) (n = 57) 
Interest in CM training
(n = 604) (n = 215) (n = 380) (n = 319) (n = 284) (n = 192) (n = 373) (n = 396) (n = 179) (n = 29) (n = 36) (n = 57) Interest group for integrative paediatrics (n = 612) (n = 215) (n = 388) (n = 323) (n = 288) (n = 194) (n = 378) (n = 402) (n = 181) (n = 29) (n = 35) (n = 57) Contribution to CM research (n = 584) (n = 210) (n = 366) (n = 310) (n = 273) (n = 185) (n = 363) (n = 383) (n = 173) (n = 28) (n = 34) (n = 56) CM = complementary medicine. * "yes" and "no" analysed separately, as some gave multiple answers for "no". Among those paediatricians in the overall sample of our study who did not offer CM, around one quarter (23%) considered CM not meaningful/reasonable, while the majority (66%) stated insufficient knowledge in CM as their primary reason for not offering CM. This situation could be improved through further information and training programmes, as mentioned above.
Original article
As also shown in related studies [13, 15, 16] , the percentage of paediatricians in Switzerland referring patients to CM practitioners (53%) is substantially higher than the number providing any form of CM themselves (16%). We did not assess whether this referral practice reflects a positive attitude towards CM from the respective paediatricians, or whether it can be explained by the demands of the families in search of CM for their children. About half (47%) the paediatricians asked patients about their CM use. This is high compared to international findings [11] [12] [13] [14] [15] [16] , but still low in light of the high CM use by families.
As in other countries [11-13, 15, 16] , we found strong demand for CM among paediatricians in Switzerland, with 53% using some form of CM for themselves and 57% reporting CM use by members of their immediate family. It must be noted that we did not define a time period for the personal use of CM (e.g. frequency within one year, lifetime). Therefore, it may well be possible that the numbers in our survey reflect the professionals' lifetime use, which would explain why the rate is much higher than that of the general population in Switzerland, as investigated in the Swiss Health Surveys [5] .
Findings from CM research in adults cannot simply be transferred to children. Thus, there is a strong need for scientific research on complementary and integrative medicine for children [3] . This can only be realised by an increase effort in favour of paediatric CM research through existing research structures and institutions, and by establishing new ones. In this context, it is promising that 244 paediatricians from all parts of Switzerland (42% of the respondents to this question) expressed a willingness to contribute to research projects by qualified research institutions on complementary and integrative medicine for children. Vlieger et al. [15] already found a positive attitude towards CM research in their study, where 52% of paediatricians were willing to participate. The medical and socio-political situation in Switzerland seems particularly suitable for establishing a national scientific research community for paediatric CM research. The initiation and coordination of this research is an important task for the SSP's official working group for paediatric integrative medicine in Switzerland (Swiss Interest Group for Integrative Paediatrics, SIGIP) [25] , which was established in 2017 based on the model of the AAP's Section on Integrative Medicine [26] . It is noteworthy that 71% of respondents would appreciate such a group and the majority of these (73%) supported its establishment within the SSP.
Studies like this survey have several limitations. A general problem with surveys is the low response rate. We achieved a response rate of 34%, which is above the mean response rate (30%) for similar surveys of paediatricians on CM published previously [11] [12] [13] [14] [15] [16] [17] . With a sample size of 640, our survey is one of the largest on this topic [11] [12] [13] [14] [15] [16] [17] . While we sent only one reminder, higher response rates could have been realised with more reminders, as shown in the AAP survey from 2001 (one invitation and five reminders, response rate 46%) [12] .
Considering the response rate of our survey and the prior selection to include only paediatricians who were members of the SSP, the question of representativeness gains importance. We therefore assessed the representativeness of our study sample compared to the national register of the Swiss Medical Association (FMH) and found a high degree of comparability in terms of major characteristics. Except for having more younger (< 35 years) and fewer older (> 65 years) paediatricians, as well as more paediatricians in training, in our sample -a finding that is due to slight differences between the study population and the population of paediatricians registered to the Swiss Medical Association -there were no important differences between the two groups. According to our subgroup analysis, these differences did not affect the overall results uniformly. Having more paediatricians of younger age and still in training might have resulted in a lower frequency for CM training, offer of CM and referral of patients to CM providers, and a higher frequency for personal use of CM, interest in CM training and willingness to contribute to CM research. With this minor limitation, the results of our survey can be generalised to the whole population of paediatricians in Switzerland. The fact that interest in CM training and research is higher among younger paediatricians in training is promising for the future development of integrative paediatrics in Switzerland.
Results that are self-reported rather than observed carry the risk of response bias due to over-or underreporting of the true attitudes towards and practice of CM. Paediatricians with an interest or a generally positive attitude towards CM are more likely to have participated in this survey, thereby skewing the results. The relatively high rate of CM use among respondents, both for themselves and their families, point in this direction.
As in other countries [27, 28] , the outpatient care for children and adolescents in Switzerland is provided not only by paediatricians, but also by general practitioners and family physicians [29] . These were not included in our study, and this affects how well our findings can be generalised, especially for the question of whether strong demand for CM for children is met by a corresponding offer of CM for children in Switzerland. However, we know from a previous study among general practitioners in Switzerland that 30% of them offer CM to their patients and 63% refer patients to CM practitioners [5] . This is higher than the findings of our study (16% and 53%, respectively). Based on these findings, children are not underserved with respect to the supply of CM if consulting a general practitioner instead of a paediatrician.
According to our study, acupuncture/TCM, anthroposophic medicine, homeopathy and phytotherapy are the most prevalent CM methods among paediatricians in Switzerland. This might reflect the medical history, the cultural context and the socio-political situation in Switzerland, as these are the four CM methods officially recognised by the Swiss health care authorities [9] . However, it should be noted that CM is a general term summarising a large variety of different preventive and therapeutic methods. It is the medical and sociocultural background of a country that determines which CM methods are most prevalent there, and whether they are practised alone or in conjunction with conventional medicine in an integrative setting. This holds true for paediatrics, as shown by the different surveys published on this question [11] [12] [13] [14] [15] [16] [17] . Comparing the results of studies from different countries is therefore challenging, and should be limited to the overall findings.
Conclusion
In a representative sample of paediatricians in Switzerland, the overall attitude towards CM was positive, emphasised by great interest in CM training, willingness to contribute to CM research and, in particular, by the high rate of paediatricians using CM for themselves and their families. However, given the strong demand for CM for children, the rate of paediatricians offering CM is rather low, despite the official recognition of CM in Switzerland. Among the various reasons for this, insufficient knowledge and institutional barriers deserve special attention. The paediatricians' great interest in CM training and support for CM research offer key elements for the future development of complementary and integrative medicine for children in Switzerland.
